Frequent epigenetic inactivation of the receptor tyrosine kinase EphA5 by promoter methylation in human breast cancer.
EphA5 is a member of the Eph receptor tyrosine kinase family, which plays a critical role in the regulation of carcinogenesis. Our previous DNA methylation microarray results suggested that the CpG islands in the EphA5 promoter exhibited higher methylation levels in breast cancer tissues. In this study, we further analyzed EphA5 gene expression profiles, methylation status, and clinical implications in breast cancer. We found that the level of EphA5 mRNA was dramatically decreased in 5 different breast cancer cell lines. After treating the cell lines with 5-aza-2'-deoxycytidine (5-aza-dC, a demethylation agent), the levels of EphA5 mRNA and protein were significantly increased. Bisulfite sequencing and methylation-specific polymerase chain reaction detection showed that decreased expression of EphA5 was associated with its methylation status. We also found a significant correlation (P = .017) between the reduction of EphA5 mRNA levels and aberrant methylation of EphA5 in 31 paired tissue samples. In clinical samples, EphA5 methylation was detected in 64.1% (75/117) of breast tumors and 28.2% (33/117) of paired normal tissues (P < .001), which was associated with higher tumor grade (P = .024), lymph node metastasis (P = .004), and progesterone receptor-negative status (P = .008). Our data indicate that EphA5 might be a potential target for epigenetic silencing in primary breast cancer and a valuable molecular marker for breast cancer carcinogenesis and progression.